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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To quickly and stably converge the pattern of an electronic 
control waveguide array antenna instrument by simple «». , 

processing. 

SOLUTION: The value of each norm function before and ^ „ * 

after perturbation is calculated each using two norm ^ < 

functions related to a radio signal received, when the * s * t,;!f< 

reactance value of each variable reactance element of the I > > 

electronic control waveguide array antenna is randomly ^; s ; s w 

perturbed from a prescribed setting value for setting. When * 
the value of the norm function after the perturbation is - - „ t 

increased as compared with that of the norm function 

before the perturbation for at least one norm function in the ** *- - 

two norm functions, each reactance value after the * 

perturbation is set as the new setting value of each 4 

reactance value of each variable reactance element. When ; >T 

the value of the norm function after the perturbation -*» 

becomes that of the norm function before the perturbation, 

or smaller for both the two norm functions, each reactance « 

value before the perturbation is repeatedly set as the setting value of each reactance value of 

each variable reactance element. 
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[0002] 

~?z±v>izmztixv>mivmiTfo&« l^lst**^ mmcorrr^^y'Ty^ 
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[iW^~XM2] J. Cheng et al., "Adaptive Beamforming of ESPAR Antenna Based on 
Steepest Gradient Algorithm", IEICE Transactions on Communications, Vol. E84-B, 
No. 7, July 2001 „ 

[#?#fWJR3] J- Cheng et al., "Sequential Random Search Algorithm for Adaptiv 
e Beamforming of ESPAR Antenna", Technical Report of IEICE, A.P2001-107, RCS2001 
-146, October 2001, 

[^frSJ;4] R. Matzner et al., "SNR estimation and blind equalization (decon 
volution) using the Kurtosis", Proceedings of IEEE IMS Workshop on Information T 
heory Statistics, Alexandria, Virginia, U.S.A., pp.68, October 1994„ 

[##lt^iK5] T. Ohira, "Blind aerial beamforming based on a higher-order maxi 
mum moment criterion (part I: Theory)", Proceedings of Asia-Pacific Microwave Co 
nference 2002, pp. 652-655, San Antonio, Texas, U.S.A. , June 2002„ 

[##l^lfi6] K. Takizawa et al., "Criterion Diversity: A New Blind Adaptive B 
eamforming Scheme for ESPAR Antennas", European Conference on Wireless Technolog 
y, European Microwave Week 2003 Conference Proceedings, pp. 245-248, October 200 
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imfo^-m^tz^mmmmmizMw^^x it a „ 
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[0007] 

^■o^mzm^mmm^r v-r yj-mmM - y & jdbk § -tt i> r t ^ s r > 

[0008] 

ie##a»^tm-e'wgM£ix/^sy r^y^s^t £fi,t, ±ie#^ut^ 

±ia#^ y t 9 yxm^y >j 7 ? ? vxm&mmwmfr h ? yyj* izmm l x 
m&itzb^iz. mj-v-7yT-fx9.m^Ktzmmm^zmth 2~?0)mmt&m 
^x. Hmmmimmi&mmmmemikZKzKimi. ±M2-onmmmm.nd 

mmmzMLxm±-tnm^iz, ismmm^ y 7? *yxffi&±£#wj r? 9 
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[0009] 

ttz. m2amm%h7u-7yT-rm\\mkm±. mmmt^mhtzmmm 

y 7? * yxs^« y 7? * yxm^it^i zbizx*).. ±m^mmm^^ti^ 
timm^xumzt ltiw^ ry-ry^i-comftmmmt^iTu-Ty 

±E«-«r^ y r ? ? y xiR^-to y r ? 9 yxmsmMmfeMfr £> x yyj* izmm l x 
wfeLtLbtfo. ±Mi7v-7y^i~x^mKtzmMtmzmth 2^wm$kitm 

mmmzMLxm±thm^z^ mmm^m>^ y 7?*yxmtsi&miv 9 
yxm^)&V7??yximmzimm§.k ixn&i-i-^. ±M2^<?mmmcr) 
ohcrm^z^uxtimm^mmmmmmmmih 

, ±iesis« ifco# y 7 ? ? y £±ie#^s y r ? ? yxmw&t vrt^yx 

±ies?2 c^so^a^ »f t^f^\ ±iE7P-7yr-^T"gfi zti&*mm mzm 
^x , ±ta 2 -5oatEwaw a ^-^stEMt^ ^w^m^nm^m\ mm. 

±Sf^5ti^^*=f38^JtmS^ t § WBi: 0 i>ffinfc # , ±s&frWJ 7? ? y 

3*ifcMi^:*3S#y 7? ?yxfitcp^-£±lE#«iEP«*o£jffi^ hrvzzti 

izm^v>x. ±,im±coj)P^^t&mi^7 bMzttfcifzMmmmcomti s M±k?£ 
h i. o {zmmmiz x y r?? yxmm vr?? yx,mm.mh z t 

tmmzntzm mwmt&m l # v ^ofc* i> 1 # , ±fEimis^s«^a 

i ti t i -9 T , ±IET v- 7 y f~tco3L t'-i, 5- pJtM^w^ri^ t i^(t**oT*iS<?3^r ^ 

tz zivzmuztbm^) TVtyxmw vr?? yxmmnLxm.&h ztit 
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3£>£, H3«^tffi5TU- Tyr-f«0J»^i, «ff^^Sfft-|>^«Sl 

t , ^mmmm^m&mmmmtixmf^titz^K t i i 
^t, ±iE##i)««^^ixmss$^^yT^^yx«^t&fi^. ±ie#^t 
^y fyxm^) or?? yxmz^itz-ti zbtzi*). ±m^mmm^tti 

yTi-m\mm.mzav^x . 
±ie#¥^ y 7 ? ? y <o y r 9 9 yxm£j%%.ff)W&M.& £> 5 y ^ a tsaij t t 
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±iim2cm&mm£miLtzm\ mru~Ty^^%\tMitzmmtmzm 

xst^o y 7 ? ? yx^mmm^yy vmtm^mmt. ±fert— r yft t-sff 

hXo iz&Mmmz i o ±ia#^y tx x yxm^ vrt? yxmwsrth ~ t 

i ti t i o t , ±iet v - r y Tt<7)3i t- a £ pmm^fo ^mfr^wwm ft 
fi(t&£#>?)w; r ? xyxm^v y ? yxm.m%Lxm%-th ; t & 
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mmm^b . himmm^^ym^mmt3mKxim^tiiz'^j:< 1 & i-xo#ij 
ssi^t, ±ie##ij««^t^wgs§ii^^rsyr^^yxs^t^fii, ±ie 

-TyT-fmmwztiv^x, 

±£#«ng ] )txx y xm? im y # i> y r yx\mmmm^ t . 
m<r>*#M*%ti?tffi£. Ltz t % ±mry~TyTi-'c^m^titzmmE^zmi- 

iiatsu ±m2^commmmcoo ^m^< t himmmmmz^xm-zft 

rx x yxffl£±fE#w.J r?^>-xif«#y rx x yxmxMfz%m.Mmt ucifc 

±mm&&^®?Mw$:Yj\&mmmmuixmt7i-&m i osMf^t . 
±IE®2 co^&cwmimT Ltz&x, ±mru~ ry^-rx^m^titzmmmmzm 

±iEim^^ff^#«w^ s PJt£o l% o fcffi^ t ^ , ±ie«-toj r?? y 
y x yxmwsmfenvy vmsmm^. iMiry-ryTi-x^m 

-mttJtU flit £tl^±f W^d^T'«*«y;^£#t-|>«<? 1-^ 

±IEIfi:§n^fi^SliWft* s ±fE t S v #M S t # . ±fEffSH^S^a 

Z. tl Hz i -5 T , ±IET V - T y 7"fcr>3= K - A & FMi&^ft t ft (t^^MW* ft 
t3?;P^ft(tl>^46«¥Sy 7? ^yxiH 1 ^ U 7^ ^ V^ffi&HSLT^S'tS - t £ 

[0012] 
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^ffisft^ 2 «tt s: iiB'gft § hfzmm^yimmtmim 2 mm^-Mmmn. l 

[0013] 
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XT-y ?\z~>\ \m-o^^\\H- L T ^ 5 „ 
[0015] 

<mi^HS89BSS> 

m^mmm$7v-7>^rm. (ar. Tu-ry^i-mmbuo, ) loot, ft 

PS4t. BJiE$iJfPii3ybn-52 0t&f«iTU|, o fflSMfSHny h n-5 2 0 Ji 

. Mia'fv y^mn-rnxm^tL, ^mmmmxn, msmmAiz^t^diz^ & 

MzmMLZmfeLfzb^ (B3mf77S8) 71/-7>"rtil 1 0 0T"Sfl 

^^Mtff^ta^X 2^£7)ltEr«P ( n ) M 2 M 4 RX/P ( n ) m M M C fcffl^T 

. ±ias»«mao#atEHft«ttP ( n - 1 ) M 2 M 4 sv> ( n > M 2 M 4 1 , p ( 

n- 1 ) MMM c %Xfp (n) mmm c fc^iX-filftJfL (@3mf77S 1 O&tf 

s 1 2 ) , ±m2~i<r)fflmm<r)o*>wj?%< t t> l^nmmmz^-ziMiwmn® 
nmm&m±mmnmnfflfflmmizfti?mxtz% t> if, ±.mmom& u 
? ^t£#"i^ij ^ y^f f 1 2-mmi 2-6<?)%->)77?yMmmfz 

^iSSfflt UTISSt-§-*. ±IE 2-9^16^^ 3 %OH*t-3ViT±ESiS^O 
fflleMM^±IEfif tt«fr^SiEMi*fIlilT lz % h ^r^fS\ ±f ESffl^tu 'J 7 ? ? V 

xft & #ftj^ u r ? ? y 1 2 - 1 1 2 - 6 y r ? ? y 1 1 t 

cT^ur^yxirpi 2-iJWi 2-6o , J7^^yxfif^fts:LTia.jg-rs;i: 

[0016] 

IIM^T, 7^-7>'-r^Sg 1 0 0(4, Wmfcl 1 itfftft^^WlS^A 

oavwass^Ai^Ae^^itsic^fi, j|)««^ao(±. ^r^m^isn-^ 

fitz 6 *«#MSS^ a i a 6 1 i o t Hi fi 5 i o tffi* $ *rn v& . # £ L < (4 

, ##MS«^A l^A6(4±IE^fir«RJM±t5lH^r B 1PB^ffi'=T|g(t^iXl> 5 
M«^A0Sy'##i)»^A17 1 jSA6^§«i. ^J^(S'ftA/4 (fit. A|«I 

s^iiT"i)ii 0 ) £.%i£o£Mi8.ztL. ^nmmmxno. 23 \x-hh. ttz. t 
ti^rte?,/ Aiz^h io izm$LZtih « mm#i m2iz^txoi,z. ^sa 
/2<?)piwmco±M&k . ±w&<M\-ffiffl&&frt>Tiizm&t&£% x/Acrmmfm 
nx%-vutfrt,im&ii. zc7)x^-vm^mitzmmzyn. ±^-^>\m^m 
^-mtizt h . mm? a 0 <nitm&\mwr-y)\- 5 ^ Lximmmtrnk ( 
lna) uzwmtii* ttz, #®mm?Aijb^A6ii*ixwmvT??>xm 
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H2cor^-r>f-)-SBl OOcOSffiffiHtfc^T, ij»^AO(ifttt®#:l 1 b 

iMWtii^, ^Jiii«^Ai^sA6(±. »r^y 777^7*^1 2-ijmi 
2-ibii 2-6(±, mtt£. mmmE (xwutxwe) Mm^tuzt^x-, 
y 2 ot^mwnwm^ ixmuztii . atesijfJHny h 0-5 2 0 ti 

. «t/i6ffl«D/A^»S (H^rr. ) £ffi-3T±fST^7/^EfI£7^n7 

mmnEmizmn. -mmmEmwmmEis^t txr^-ry^mmi 0 0 

<7)&*I$iVT7?>Al&?l 2-lJbmi2-6lzBmt&Ztl,z£*). 71/-7Vft 
ggl 0 0±T\ MJtEt-^#^ttb"-Ay^-y^'ffM^^S„ 

[0018] 

«re y r 7 7 yxif 1 2 - 1 1 2 - 6 % mtt& t . mmmm^A 0 

wy«i2-i*qy^^yxtt (Ltt) &^rf-st§(±, ^yr^^ 
«^ 1 2 - 1 (is^^-f & d , a 1 crM^mmwm^A 0 tjtiSL-c^ 

<&D. fi&NSfc LT»< . -2f, Mt&. m£VT?9>xm¥12-ltf*Ws? 

yxtt(ctt) £#-f-sfc$t±. imvT??yzm?i2-iiiMffi3yTyirk%:') 
, mmmi L Aiconmmnmi L Aonmixm<% i ). m&^tixm<> ±fz 
„ imwMvr? 9 yxmj-i 2-2ftmi 2-6! l ztmztifzmmm=F-A2nmA6 
CoHttHftlft^. Sot, HioTP-ry-r-fsai ooteut, 

f»^A17^A 6 «Si^il*;nr^y 77 7^7*^1 2-1BM1 2-6c?)y777 

yxm&itzit&zbizj:*). 7^-7yftill 0 ocwM^e#e£^t£€ 

-6 - 1 h . 
[0019] 

Ellt07^-7yT^|iJfpggtfcU-C, 7^-7yf-f^Sl 0 0(4*Hff-^&S 
fit, ±IESfi§^*E®ff^T'fcl>Sfifi^ii. JM»^ACHdf^ix^fi^-7' 
)V5tpb)&)}%tlh. ffi^S^/tSffff^ii, ffiHWiMH^ (LNA) ltA^SfU ffi 

SIWtMtsSitfcv^TtMfa^ixfcgfffi^ii^ynyys-^ (d/c) 2tA^£tu 

7 2 (4 x-h ztih &mmn z ¥Jf^) mm ^mmmmizmmm 

Mf^&rV ^'7;W04ir B lJfMf^fc^*LfcfJL jgJ£$iJ»M3y 2 OSWIII 

SHtfttfrta. s&t. mfimmmziyhu-yioii. m3Ri/m4iz^-fi.oiz^ 
y 77 7 yxtf 1 2 - 1 nw. i 2 - 6 « u 77 7 y?sm$:?mm%.&m^7 y 

9'MzmmiXiiS.Uzt^ (03(7)7-r-y7°S8) £ s 7V-T>r~mW:l 0 OTS 
fi^cM&fi? -t*cf< 2^$tEISftp (n) M2M4 Sy'p(n) MMHC 
T. ±IBStt«^#ateMm««P ( n- 1 ) M 2 M 4 ~BiXtp ( n ) m 2 m 4 p 
(n-l) HMMC St>*p (n) MMMC t^aaeL (03«7t-/TS1 0®. 

v'si2), ±ie2o«atewm«d*>«^< t i i^Mmm^z^x±mm?) 
m^mmmmm±Mmmm\^mmmmznLxmxthts:h\f, m3M^m& 

!J 77 7 y U 7 7 7 y 1 2 - 1 ftS 1 2 - 6 <?># 'J 77 7 y7fIc?)§T 

tz^mmMb LTfgj&ts^tu ±ii2^mmmwyj^M^{z^x±Mmmk 
ffytmmmffht mmm fffflmmmxYiz* h & t (f . ±f ssi^m u 7 7 7 
wts^yr^^vxsf 1 2- ijmi 2 77 7y7fi<?)ift5gfit l 

Xm&th (ISl4 07f"y7°S 1 6) XT'/T&MMLTUfft, ^flti^T. 7P- 
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[0020] 
[0021] 

)t«M!J7^^yxIfl 2-1JM1 2-6<7)UT^^yXfIx m , me (1, 6 

imnw&M^ttm&ixmuxs*). ^ mmmmxco-m^m^ttx r 
5$ < i > j m^im^xmm^^mmm^hx (n^Lxv^m^^ 

[0022] 

mi ] 

X= [ Xl , X 2 , -, X 6 ] T ( 1 ) 

[0023] 

itix\ Tv-ry^i-mm 1 o o ^Mmit mmz^itth 1 1 mmxhi, 

s m (t) A\ B#SlJttfcUT. mSBWTyftffAm 1)»^A0X 
(ii^ilfi^AlTTjMAeiOU-r^) HAIf-r-ERFfi-^T-fe^i:^, fi^^WPs 

{ t ) £ifc#-c*H\ 

[0024] 
[&2] 

s (t) = [s 0 (t) , Sl (t) , -, s 6 (t) ] t ( 2 ) 
[0025] 

ttz. i m ^m#g«Ty-f-f«^Am±taill.RF^T"J)l>t#. mSS*^ 
i £&5$T|H\ 
[0026] 
[&3] 

i = [ i o - ii ■ -. i 6 ] T (3) 
[0027] 

£iX. ^MtlztiUX. TVr1Sm.l 0 0 #-\-fi->t>#j]%tlh 

Sffff^y ( t ) ii, ifc*T£^-fk§fL5. 
[0028] 

[1*4] 

y ( t ) = i T s ( t ) (4) 
[0029] 

Tlz-TyftSl 10 0 tML-T & Mlff^M^' , ( D O A ) <? X 

AMt&tz. Tu-T>'T^mmi o omfryvw hMm^x&m^h.i, 

[0030] 

[|*i] 



a(9) = [1, exp{j |cos(6 - <|>i)}, • • • , exp{j|cos(9 - <k 6 )}] T 

(5) 

[0031] 

^ m =2n (m- 1 ) /6, (m=0, 1 , -, 6) Xfo *) , C^fi. M 

«^ a o izti Lxitrnm? a i Ateg-t s^raft & o t -f i> t # t , 
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[0032] 

itix\ mmtiza^x. siSDOAtft§tiM^ q , u = o, i, 2, q 
) t-^riy-ryy-rmwi 0 oKTjf-t&QfflWf-u, ( t ) t^t^s 

lit s m (L), (m=0, 1 , 6 ) T\y-T>f~)SWl 0 OOm 
#I«OT>r^*^AmtJl*-rSfi^tt, ftf-^MPs (t) m#lc0^t 
s m (t) ^K^W^f St. teSfcLT. m^<7VJls (t) fifetcOJ; 

[0033] 
[fE2] 

s(t)= X a(e q )i q (t) (6) 

q=0 

[0034] 

^6iC, fiKHfcBVvC. Tk-r>-f-fSgl 0 OfrtoititS^ilhSmmy (t) 

[0035] 
[1*3] 

y(t) = i T s(t)= Z iM^K^) < 7 ) 

[0036] 

5$ (7) Tli, SUfi-^. B$Mttfc^xajiE0J»M3yhn-7 2OTlIKSix§ 
Sffff^y (t) tLTHIBL/t*\ lilTXU, 3IJtE$iJ»r? >- 2 O^IfftS 

-5 2 0T"flJS§m»gffff^^y (n) fc IX, £f)#j££fflWtIjMli1-5. it 
Jfc$iJ«M3 yhn-520 # jlfff i>® JfcfHW8S<?> n HI B om%.\zH \ ^X 'JT7 
■9VXWr 1 2- 1JM1 2-6tfS5E$tll.UT^^y^^ l-7t^x ( n) = [x t 

(n) , x 6 (n) ] t fc^E-tS. fi^T. gfffl^y (n) (i, UT^VX^ 
? Wl-x (n) ^(tMUT^yXf^l 2-lTS.l 2-6 £i&g$;h.T^5 fc # £ 
. jSJE$iJ»M3>-hn-7 2 OTifflSSixS^flff^T^ 

[0037] 

it*: , msK<? i (i, #=f#ff£f; 1 fci 9. ifccSOJ: ^ fcS^LT"^ § . 
[0038] 

[»5] 

i =V B (Z + X) - i u 0 (8) 
[0039] 

C\C\X\ X=d i ag [50, j Xl , j x 6 ] WJT??yxftmtWftl, Z 

J>9, (6 + 1 ) Kjt^hiUuQ it [1,0, o] T tzti. v E (±rtgpy-xR 

[0040] 

-AifM»fiJ„ ftm. ri^-ryf-^Bi oo«7''5-f yKiij£h-A?FM« 
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mztizMm*§-<7)&zimi-&. ^mummxim^tnyy-fyv^mmmmii.. m 

2M4 tMMMCtiil.. M 2 M 4 OfflKHifct FJfg^JilSJfc&ft&Sfi ff^-y (n) 
^4ftft«WB {^j:hhA-m^-^yY) ^gffff^y ( n ) «2««^%« ( 
2 <fcO*-*yM W2SflT"^t^M»T"J>l. 0 ^ MMMCWStEMft 
(±. M£2£Lb?MfcLT. F^SE^Sir^fcttSgfffi^y (n) «MfI»WI« 

»Mfi^2?ifi&sfffi^y (n) crmmimmmm 2 mmpmmx-WM ikmstc 

hi, 

[0041] 

mil 





M2M4 


MMMC 




1 Ns 4 
(-l)x— S|y(n) v | 4 

rNs v-1 




1 Ns M 
Ns v=l 


2 




,^ v ?r )vi } 


p(n) = 


1 Ns 1 VI 

N Sy=1 l 


2 














S N RCD 
ft* 




FT* 



[0042] 

Hlfcfcwr, p ( n ) (iKIiHiiMiSrSU n(i. ®JsE0J»3>'bn-7 2 O^'H 

tff-s MJ55M«Ma«Mi0»^* t , n s irmm-* y h my-niw&mt. % 
-0 x , mmm p ( n ) \t . hots a 3^10-720 wmr? h wmwmn n 
iiigwMitfc^T, yr^x^.? wi/x (n) ^'#ni^UT^^yx«^ 1 2- 1 

J!»S1 2-6t:i&£3*tf>i:#t, m^Wm^V ba-^2 0 t j^TiljeStlSSff 
fl^f-y (n) tS^UTtmSfiS. HBgtdi. Sl^^t^Si^t. SMEWSt 
«P (n) (±. Tk-ry-f-fSSl 0 O^fc^iltSfffi-Sfy (n) cONsfflW 
>77Py (n) , J^y (n) N B !&>&fW3fi.&. «Wft(l OTt^^ffi*^ 
Ofctot, rgffff-5|. y ( n ) j fcv^ftfEtJ^TNsfflc^yr^y (n) ! My 

(n) N B itmth^ttt* 

[0043] 

mnzim?)M2M4(r>Mmms.Zp u) M 2 M 4 tutsu MMMc^stE 
mmp (n) MMMC tmmi, 

[0044] 
[1*4] 
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p( n >M2M4 = 



(-l)x 




Z|y(n) v f 



,4 



2 



^ v !l 5(n)v|2 




2 



P( n )MMMC 



(10) 



[0045] 



mm- 1 fztbiz , mmmmr/id- y xMz^xzti^ <7)Mmmm?mi?mm s tix 



-oXfot). ^illl #»II'J7?^^*f 1 2- lftSl 2-6<0'J7?^^ISi 

ij-t-f-syr^^yx^h^x (n) ^}V-rnm%mzyyfMz^.it^izb^ 



UT^fyW h/P-x ( n ) <7)DJMIx ( 0 ) tZttmt&fflft'gltmtt&imVT? 
9>xmT 1 2- 1BM1 2-6tai*LTIS^rS. HRt, 'JT^^y^Wl-x 
(0) (4, M§^fi^ryr^^-yS:i>^A>-r^n^.^b7l/tf^§ix|> 0 xf-y7 
S3tfcUT. 5ffff#y (n) !>„ X-f-y7°S4tfcUT, Xf ?7S 3XM 

&titz^m\my (n) ta^^-c. (9) zm^xM2MA<?mmmm.P u> 

M 2 m 4 £ttSU Xf77S5(:feUT, x^^y^3xm&htz^mm^y ( n ) 

tS-^'UT. 3$ ( 1 0) S^vCMMMCWSJgSW&ffip ( n ) M m m c £ftlftl> . * 

CH^^^steffl^^^rfS^y^A^^h^R (n) £H£U ^T77S8tiS 
UT, 7 7m?bM (n) titoT^^tlfcUT^y^? WPx (n-1 ) 

+ r ( n ) §0J»mj±fi-f &#^rs u r ? ? yxst^ 1 2 - 1 ^ 1 2 - 6 1 & 

#LTi&&t6. Xf77S9(:fi^t 1 gffff^y (n) ^SUItS. Xf77Sl 0 
fcfc^T, Xr'yTS9TlI£^iltgflff-^y ( n) bz£rJ\iX . g£ ( 9 ) fcffl^TM 



[0046] 



[0047] 



[0048] 
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2M4toatEWi*fiP (n) M 2 M 4 z$mi. xfvrs i ictiut. 

h;l/R (n) ti^T'JT^^yw b.;I/^M^iaSIif^M2M4«ffiKM*fi« 
M4H1D i f f M 2 m 4 & - ^awStEWMp ( n ) M 2 M 4 ^^«c08MeMI& 
fflp (n-l) M 2M4»«-tti''tffI«„ Xf-y7S12tfc 
Wt s Xf-^rS9T"iIIJgSiX/tSffff-f-y ( n ) tS^'^T, it ( 1 0 ) ^fflHTMM 

Mccommmmmp u) MMM c £ftJtu xfvrsntfi^t, ^y^-A^b 
;p-r (n) {zi^x^)T^ ^ yxK^ VMm\t^tihmik(r>mmmcffymmm.\M.(r>^L 

iff MMMC t ^€^S^raSttP ( n ) M M M c ^A,^««filERI»fl 
P (n-1 ) mmm c tW&t&ZklZi.^XW&tk. Xf77S 1 OSt^'S lit, 

xf -yrs 1 2svs \3t*9mthffi?\i. mximm?$^xh 

[0049] 

l4«xf77Si4Si/s i 5tis^T. i O^fcHiHite htz ibi-mm 

<?wm (n) tis^t) tmmxh^tz^^m-th , nL<\±, xf^rs 

1 4tfcUt. M2M4tj;&M^ttD i f f M 2 m 4 WMMC &H#fflD i f f 
m m m c VXhXfo OA^oM^D i f f M 2 m 4 tfjE^ffiT* I> fc § , X(±, Xr-/7° S 
1 SKtSVvc, MMMCCtSlfeSHlD i f f M m m c * S M 2 M4 t=J: S^j-flD i f f 

M ? M4« l>**<trOmm> i f f M M M C M^ltfcl. t £fcf4, 

?WbR (n) KiSIE^JIflltftofetflWfS^ Xr>/TS17t^ltf. Xf77 

s l 4&tf s i strive. 2^ffitr«£ffl^TffJI£til>^MiD iff M2H4 
&y'D i f f m m m c ifiWih. i>%<m?2>tdf. yyy&K? h)VR ( n ) izXimt 

x ( n - 1 ) iznatmmnmt^&^jr?? yxm? 12-1^12-61= 

ffiTJLTf&tU Xf77S17(;IO„ 
[0050] 

Xf-yTSHMSieaMII^^T^ Ulltfi, M2M4 tMMMC(7)^|KI?5I4 
W^c^^fl^SflSiWi, iJT^^y^^ h/I/x (n) OMfftf»t^^ 0 

fct, 2ocoaieMi^a*>to^<fcti'5cosiEWiAt'3^-c, 7>^n/p 
r (n) izimmmMmmmimnmmmmmmimznLxMtt&m-s ur>y 

7°S14X(±S1 5*iYESc0t#) fc, MS^&y 73 9 V.Xffi&#WJ 7? ^ V 

i 2 - 1 i 2 - 6 y 7 ? y^fioif^^iftgfi t LTt££-f i>-^\ 2 

(Xf77S14aWS 1 5#fc"^i>NOCDi#) SII)ff«#UT^^yXfi 

^#(tj^y 7? 9 yx%^- 1 2 - 1 nm. 1 2 - 6 co&y 7? ? yxfi^tftjgfit ltisse 

(Xf?7S 16). 
[0051] 

S^&JEStfU n<NO^HXf77S6tl^ n ^NO^WI^irPf S , 
[0052] 

^mmmmxiz. Mmmw^Ttzym-titiMz^ M2M4iMMMct»2 
^commmm^m^K 3-M±mmmmm>xmmmmMitMtj ixh^\ 

[0053] 

. j;Di«}IA^£t«^SiJ»W*^7P-7y-f^SW^-y&iRS$'li:. 7V— 
7y^^«±t'-A&FM»^^t^(«^^»»^^t3?;b&^tt^^»«¥Sy 
7? ? yx«^« y 7? ? y xfi&tts; LTi&e-t s - 1 § „ 

[0054] 
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^.mmmn. ry-Tyri-mm.1 o ocnmmamm-thtzmz. M&y>y&& 
mm t M%.mim k^-o^rrv^ux^m^T^ d y x a ?j ^>-f < z mm i . 

mmrnxzaux , mm\mm.^yyu-y2o\^ mi^mmmm^mmmm^-i 

. mi<nxTvT<Q>mm%mm:\m®tz>%2<7)XTvTk. %i<f>xt~ 
mm^mnttzmx\ ru~ryf-rmm oox^m^titz^Bit^zm^^x, 20 
co&ss hsk> a ^ o-j wsiiEMi*tMii#(t hiimmmimmm. m\ ^x . % 
mmt^tLtzMm^m^nm^it (snr) emmmthmnxT-vrk, t\% 

§ titz S N RfiKfiSfJEo L^vMIJ: y t>fft^fc # "Tig 'J T ? 9 V xm- 1 2 - 1 ft^ 

1 2 - envy? ?yx{MM<m&?>><7 hmtzmmz^. Tv-ryi-rm.\ 0 
o-c&m ztifzmm^izm^< 2-jcommmmp ( n ) M 2 M 4 rv p < n ) m m m c 

Sffl^T. #U T^^yxfltMt-§±ia^atEM»c053E^^ hJVVp ( n ) m 2 m 4 
0V p ( n ) M M M c fc-s-ft-mffSU fffS3ftfc±f&&$JE'<.? %m*; 

mifzm.mm^m^mjzb^^xoizmM.mmzx v&mvrrtyxm 1 ?! 2 - 
mmi 2-6mT9?yxmzw^^hc\titm%.-thw,A<7>x^-y7t. tmzti 
tzsNR{mm>L%vmi±xfoht % . %\<7yx^v7?m^mt-$h%5ayx^ 

^wm^uzj)v*mhtzmn^)T9 9yxm^mT9?yxmi\'n-Lx 
t^tiz.t^mhti, ±tz, *iwtit micoimffltmziyhv~y2 0 

1 emmmmt Rm?$> & . 

[0055] 

-m, *mn% 1 LTiUHg^^aiiMm^M < m^tzmm y 

mMmwz^hmmmm^tffyxti^i^Mii^z'-j^xmth, 

[0056] 

. xiiMMMc <nfflm®m ^m^fzTJi 3" y xa t Jt« LT, J; ^{Mifzyy-i yv 
m^-mmwm-hz.t^Lxv^„ ttz. mm^mb*m.Lx, M2M4 
tMMMct 0fflmm.?4 ^yf- 1 zm^fzmnmmzkhmmmmwzmn-fi 
^ntwMthh,, mFf-mmm&^rv-ryT^mwnfzmmmmmf'AnyTA & 
ffl^/siB!^3BBt"-i,fMr;i/3"y XAo=f#i$£fi2 co i. 0 iz^-fc. t *s-c# i> . 

[0057] 
[*2] 



[0058] 
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[0059] 

y xm. mmky > f^mm&nrjvd y j y aires, i> , ftt^njaor/i-rf y 

z t h . ftit&ffl&ti. s n Rffl*s&^*^t r u-ry^-rmm i o 
o <mm&w- >fc t'-j*B.vz)Wfflj&&mt& z t #-c # i> ft^ieaw® 
awaits {±)i*7 y ^j£M£^a£^t±0 y , ^ ^ast j y . s n Rmt>m 

T»Mf ^ t mum t^v-^ti x 3 ^FJts^ffTtii)iK7 yf^mMikx y 

[0060] 

xi^As^stxatM^A^f^ z 
M»MSi»^af±, Aitrsfi-twm^fflat f sNR«*st*^ 1 j: o%m?$>^x & 

[0061] 

tjs t t ffiffl-r s y x& £ ij] y * i h z t £ mm t th . rautsN 

Rft£ffjrt-|>^«±. ##I^»6 tfESWJiaJ: D , S ( 9 ) XV'S (lO)lffl 
[0062] 

M 2M4C0mmmmP < n ) M 2 M 4 £\ Sftff ^-y (n)«SN Rfflfc flff£«OBB^& 

<Xff)£o%-MikztifzM2M4ff)mmmmp (n) , zm^xmwi-i. 

[0063] 
[K6] 



p(n)i J -l)x E ,| y( n)|4, 
E[|y(n)| 2 ] 2 

[0064] 

±tz. sfift^y (n) i^coi^c mmm<y u) fcjMefe^^ssiw 

( AWGN ) j/ (n) tcomM^ftti^-C^rVHt^tlSt^-t^o 

[0065] 

[»7] 



y(n) = Vs a(n) + Vn v(n) (12) 
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[0066] 

^ft^fiAWGNOft^M^V (n) IZ^ttlX^l. 

[0067] 

S(12)^(ll) tftA-fSt , ifc££#S. 
[0068] 
[1*8] 

p(n)^(-l)x ^ 2 + 4 ^ K " (13) 

y z +2y + l 

[0069] 

r(i. r = S/N (;:,}; ^T^^-Su fi^-cOh'V hteOSNRftT"S>0, K 

g &v'K n ti-eft-m, jiftff^o ( n ) t&m^» ( n ) o&££*-r , ztit><?)£ 

[0070] 
[SE9] 

R ^_E M n)^ (14) 
E[|a(n)| 2 ] 2 

[itto] 

Kn = _«£L (15) 
E[|v(n)| 2 ] 2 

[0071] 

Mfiff^»*ftK s Mftfi^-tf (n) ^mttiz^xm^mzb&niztti 

&6 .^(13) ±1 SN Rffi r &l> fc # , KieMIMip { n ) j (±K B tiS-^' 
<ifc36*i)* 1 S. f^t, M2M4«KtEMStP (n) ! »S0J»®ffli , ajE 

[0072] 

^T", S (1 3) ^ SN Rflr t^^TlK <! t tz£ 0 - M2M4W 
SKRIitflp (n),HSNRlr £ftJW-§ fctf>tDM 2 M 4 <9HSra£&#5 £ fc # 

[0073] 

[SC6] 

r = F, (p (n) ! ) (16) 
[0074] 

^W^JOBlEiiJfflMaTIi, 5t ( 9 ) ^SteWai;* (16) contrast ^a* 

<mttmmmM.mmt ( 4 > fcffl^Tff-ssftfcSOTSfip ( n ) M 2 

M4 ^iM60atEM»«P (n) i tftA-fSittioT, Sffff^y (n) «SN 
[0075] 

MMMCOStE^iip (n) MMMC htfz, Sflff-f-y (n) WSNRfltFJf 
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[0076] 
[Sill] 

P(n) 2 =™« (17) 
E[|y(n) M | 2 ] 

[0077] 

-s^WRiMtt&So s (i7) co^m^mi^ti^h, ±m 

[0078] 

* ( 1 1 ) £S ( 1 7) tftAt-SifcCt-sT, ft*. 
[0079] 
[1*12] 

P(n) 2 = — \ (18) 

g M! 2 ,M-k 

k=0 (M-k)! 2 k! 2 

[0080] 

5^(18)11 MMMC^fitEPSftp (n) 2 *\ SNR«rtKtT#Ptii^CtS 
£fc£^l/0^. MMMCWffltEPfSp (n) 2 tS^X SJSEMW^Ki. ffl 

teHftflP (n) 2 fcfettfrfS^fcfcioTjfii^ftS. 
[0081] 

££>fc, S(18) SSNRffirto^TdiKittiO, V&mioiz^ mmmc« 

mmmmmp (n) 2 HSNRir fctm-r s ^mmmc «tHsra»:&#s ^ t # 

T"# £ „ 
[0082] 

[1*7] 

r = F 2 (p (n) 2 ) (19) 
[0083] 

*^jfiffMois«$ijffl^at"ii, s(io) oatewafcs (i9) oimwicfcwa 
^ft^ttwitimwat LTfflv\ ^(io) ^fflv^Tim^tifcatewa«P ( n ) 
mmmc^(i9) mmmmp ( n > 2 tftA-rs - 1 tiot, sfift^y ( n 

[0084] 
[0085] 

@5^fv7Sl £fc ^TKOTS n £ 0 t^IM U Xf »/7Sl am^ll 
Mi*7 5?"CF£CHCt£5Et-!> 0 atEH»77^"CF(±, gfifi-f-^SNRffl^fWtS 

CF = 0*\ M2M4(7)ffliEMiWffS:Wi4SrfflV^|, l Ii;Srl;lftt. CF=1*\ MM 
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T77S2 \ <mm&wM$-h. net. imkyyy^mmm^ummmmmE^ 

2 li/Z^i^-y'jv-^ycoya-^-btpM^iiXui. i6«xf77 D s 6JMS 

1 3{iH3C0#Xf--yTt|5l«r$)S o EI6^f--yTS14 (04<7XXf-'y7°S 1 4 i: 
//YESti,l,t^ Xf7/S 1 4 ati3^TffljSEB^C75^CFcOfi*0tL 
. 05cOXT-y7°S2 2(Cittl\ Xf7rS14ii'NOti)-?T^f77'S15 (04« 
X-f-y7°Sl 5t|B]«) ^'YEST"J>l>fc#, ^f'?7"Sl 5 a tfcViTfflKBBSC77^ 
CF<7)fl£ltU IS5cOXtv7°S2 2Kttj\ Xfv7°S 1 4S.^'S 1 t 
NO-Cj>6fc£(i, Xf77S 1 6 (H4«Xf77S 1 6 t |aj«) £SHtU 05«^. 
T'yTS2 2tdtti\ 06WXf -/7°S 6JMS 1 6t±. n # 1 J?>SN s N R T" 

[0086] 

Xf--y7°S2 2tfcUT, nSN s N R tflWfSill. t , ^f-v7°S 2 3 tfc 

^TSffff^y (n) fcfiHeU Xf77S24(^W. X t ■/ 7° S 2 3 T'ilJ/E c? tl/i 
Sffff^y (n) SNRfl^ft^-r^. ^■f-yTS2 4T"SNRfI&|fS:-r§ 

tzisblzli, SSWS77^CF&#BSLT, CF=OcOt#(±S (9) «M 2 M4«HfE 
BSScfcsS (16) 0!fJtMat£fflV\ CF=10fc^iM (8) OMMMC^ffliEMi* 

SVltJIWiMi, xf77S2 l^iItfc(tl>^«WtftaoMSr (-f&fc^ 06^ 

X-f-/7°S 1 4 1 ST-fc^^fta^Mff) tiSW{\ Xf77S 1 

4RX/S1 5<0lWYESTft-j)t^ -f-**^ iJ7?^VX^f/l-x ( n ) ti 
M 2 M 4 WSSMSt tMMMC cOfflKWa t ff) t'h h £ #B§ L T MS? § fltz t ^ 3 £ t 
fc8-3'ivt. 3$ ( 9 ) &t££ (16) WfiXiisC (10) (19) CDmzmfeZiZ 

h» Xf7/S2 5Ki3^T. tm^il/tSNRfii^'l 0 dB (Xt±1^f&££ft/iFJT>E 
«Llul) i'M^fcfflffi^ftSi:, N SNR +l@g*^N@gtT"«Mltfe^ 
t, XT'y7°S2 6«fim^ffiS;tJ;l>lli«ii«$iJ»^a^Mft-S 0 xf77 

S2 5tfc^T, tm§fLfcSNR«*si 0 dBtt±.Tfotbmm$tl&t. N s N R + 

i0g^N0gii T"«Mt t . x r -y T s 2 6 ojg& 5 y ^ J*!m& £ i § fg 2 

[0087] 

mmmmmtmmiz^ ^^yf^ zgmt h-fcMzm2M4Rv ! MMMc<mjj<7)7'7 
a y FffltEiis*P ( n ) M 2 M 4 mfp ( n ) M M M G *m\th . ffimitot^t. 2 

[0088] 

[0089] 
[1413] 



Vp(n) = 



6p(n) Sp(n) 



5 X1 



5x 6 



(20) 



[0090] 

&ffl^?F/kVp (n) (±. ffi|»P (n) &iJ7^?^W^x (n 

) <n&ffitizmLxmmt-thz\uzs.'>xqkt=tih. ?%hh. mi^viwmts 
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[0091] 
[itl4] 

Sp(n) 

8x m 

= p(n)-p(n)< 0 > 
Ax m 

= p(xi(n), ,x m (n) + Ax m , ,x 6 (n))-p(x 1 (n), ,x m (n), ,x 6 (n)) 
Ax m 

(21) 

[0092] 

fflm&<nmffi.P u) < ° > ^ m&mmmmnm^mmza^x'j 

T9?VX«,7}-}VyL (n) = [ Xl (n),-, x 6 (n) ] fr'7V-7>'rtitl 
0 0 tf£££fl*; fc £ tltS^tlSflT'S) 0 . StfiMMp ( n ) ii. m#|«JFJf 
gcOUT^^>'XflAx m ^ftflfiljL/t l Jr^^y^^b^x (n) = [ Xl (n) , 
x m (n) +Ax m , -, x 6 (n) ] ^'T^-Tyf-fSgl OOtlgffiSixfcfc 

^titssixsttt-j)!., mm)i.o{z^ s (2 1 ) ffymmmp urn, M2M4« 

fflleMi[P ( n ) M 2 M 4 TfoM\ MMMCOatEMiMp ( n ) M m m a T'fohfr?) 
[0093] 

m 7 &vTa 8 1 , g^iaa t 1 & ss i s 2 6 1$ 1, >co ? 

¥.A6liZttmt&J*7X-9mi: 0fcf£5£U Xf 7 7 S 3 2 diSWC, Sffff^y (n 
) ZWfeth. Xf-yTS3 3£*3WC, Xf--yTS32T"»J5E^tl/ , 'cSfffI^y (n) 
5^ ( 9 ) £muXM2M40fflfflmmp (n) M 2M4 SrftJtU <I;fx£ 
M2M4«ffiKr ? ia«SfpfIp (n) M2M4 (0) Xf 77S3 4Ci>^, 

Xr-/TS 3 ( n ) tS-3\vT, S(10)»tMMMC 

COSttEPSiftttp ( n ) M M M c fcUSU i^&MMMCWSIeMi^Wip ( n ) M 

mmc ( 0 > t-fS. ^r^TS33my'S34^Hff-ri.liHi¥i±. nxwrnxh-^x 
<X^X\ Xf77S3 5tJS^t, v^^-^mSri^'(t-fy^y^yf-«> 0 
Xf77S3 6 Kfc WC . m#a«fig^W»**flffg<?) XXffi+ A x m *fft2Eft 3 

tifc y ? b/ktM^-sfiijfflmEfi^-^. #»rs:u ? y^if 12-1 

JbS.1 2-6ttB7jLTf$£t-|.„ Xfv7S3 7t:iMT« Sffff^y (n) ZWfet 

Ar-»/7S3 8liZtSU-C. 7-r-"/7°S3 7X'm&tltz'%mm^y (n) 
. iU9) fcffl^TSJgSW&ffip (n) M2M4 £fHrU Xr>y7°S3 9ti3^T, M 
tgHSftP ( n ) M 2 M 4 fc3S«f p ( n ) M 2 M 4 ( 0 ' tCS^Ut, sU 2 1 ) £ 
ffl^TffltEM»WiIfS^W*^P (n) M!B4 /k m nmth. tf^T\ XT>vT 
S4 0tfc^T, Xf77S 3 7T"iIS$tl^gfffI-f-y (n) tS^'UT, 5^(8) £ 
fflUTffliSMSfl P ( n ) M M M c £ffJtU XT77S4 1 tiSWC, Stfflitflp ( 
n) mmmc tS«tp (n) MMMC ( o ) ^(21) SrfflWC&KW 

sm«m^ p ( n ) M M M c /s Xm mm-fh . xt»,ts 3 sms 3 9 1 , 

Xr-/TS40S.^'S4 1 fc&Mrf ifiXJilil^T&oTtJ;^. Xr-/7°s 

m-ftzmz^ m#@^^<?)^yT^^y^fi-Ax m ^tt^^^yr^yx^ 
7 YMz^mhwmmm m . mm t? 9 yxmf 12-1M12-6 



(2 1) 
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Lxm.jEth a ^f77S4 3(:fi^t, VT7?>XK7h)W)'fKXc?mftl / zmiX 
[0094] 

ieMSEO»<.? wi^y/i^ II Vp ( n) M 2 M 4 II xr>/7°S4 i tfc^TltS: 

zhfzmwLftmifrf&fittmMMCpmmmmvmi^ vivnjivk, 11 vp ( n ) 

mmmc II fc£Jt«-f£. M2M4WffliEH5i*04ggS^^b;l'Oy;I/A|| Vp (n) M2 
m 4 II *\ MMMCCOSKISSteO^iE^^ YtWiJlVK II Vp ( n ) M M M c || X *} h± 
^f"/7S4 5t3tA,T\ M2M4«atEHft(7)^E<^b^p (n) M2 
M 4 ti^^}to l J7^^yWh/L'X (n+1) £1^6. 
T7/S4 6 fcit/L.T\ MMMCcrMmmm^mi^ V)lp ( n ) M M M c 
^'^^^y^b/L'X (n+1) &ffff-f-&o 08iO^.rvTS45&V 
S4 6t^fLfe^ju(±, ftSS)ES«»^iR^iI«&M«t-|>iE^£at"J)l> (# 

^i^iK2^#E) 0 xr-yrs4 5X{iS4 6t"(i, itirs^ y r??yx 
b ( n + 1 ) ^nm-^hmmmmt^tK y ? vzmpt 1 2 - 1 ^ 

1 2-6ttli^L-Cia5E§fll>o ifcWC. Xr>y7'S4 7tfc^TSSIlIStnS 
y?0M>hL. X^-y7°S4 8lZiiUX. KfSEISn;^ ^tfiSc^tl^fty^O^fSInl 

[0095] 

s n r kSNR<VL%\,MtC02'3im&t&, 
[0096] 

[0097] 

^mmmxu, NmcoKimmzsNRimm&coL^vmx^mniii, mmm 
mmmiz%&„ ®h£n s n r mtzim&Lfzmzh^fzsNRim-L^^m^T 

[0098] 

^Mt&fMXU, fflMmWtyJ^isTJ ZmMtlfziblZ^ M2M4tMMMCt«2 

^commmmzm^ztiK 3-M±mmmmm>xmmmmMitMtj ixh^\ 
ztit><mfflm,te. msm. m/xammm-m^zm^^x^i.it 
tmttw ttz, Tiiiyy^y-ir^^mmt&fz^z^ mmyrmmmR 

VMM^E&tim^&Tfliy XAirn^X h £\<\ ^T77°S24tfc^T 
SNRli&H^-rSfcfeC SSSEIRI»75^CF&#Hl-rSittJ:-3T^ (9)«M2 
M4«OSS5BSS&^ (16) iOltSWaofflt. St ( 1 0 ) C0MMMCCDa8H&&tf 

S(12) off^K&^fcovvfft^aftLTfflv^;^ ^tv^ix^-^iOffl&ffl 

[0099] 



(22) 
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[H»M] 
[0100] 

[0101] 

r/^3"y XAiiii^^y^A^si:'* 0 . sNR«Jlii l o d bt* 0 . F/rMi£ff 

jffri i. o mmmn < im^yf^wmmyyA y vmrn^-m^ 
mm-ri. ttz, mmjcmsvyz^is-ysy^mzxiitt, m%h%m*tt% 

yyy^K^hJlR (n) i\mUztmi^{Z, WA J fr1fr<?y1itf-fflm& *) fcffi tlfzMi 
[0102] 

hi Hi. ^mjicomicommmmizmt^i^u-^ayimxh^x. mmmmy 

. RfM@i*nt^l»ri— T>-f-^OM««0EiiAS IRS:Srr^77-C*S. T/P- 
3" U XM-mfc? Vf&WffiXh Y ) , S N RO&jMMSti 1 0 d B T"S) 0 . FJrMi&ff *$rC0 

mmifiostch*). ^wmt^mmm^Ab&xhtbLtz* mmz, znn. ji& 
yyymmzkhmm soas^?^* 1 o o owamn Ltz^mx-^ 

y^S^ti I>ME$IJ»M1K\ M 2 M4X(±MMMCC0d ibOi-ztz 1 oc9£&W!R 
[0103] 

s £ ^WMizmm2commjfmcr>T!i'3-y xan^^t * xwiieraic?^ a 
-Ty-f^SMi o o^fatt^-yco^s y 3 y*\ ^<^coi'J*# (do 

A) U S NR<7)MJJfI^'M5:l>±l^ (0M20dB) tovvcffirflfc. ^5 

^u~^ a yxu, mmmm^ru-ryT-rmwi o oizxM^ti, ^^iz^»mn 

[0104] 

01 2ti. ^WRcom2CDmmmzmyi^^-y3y%mx-fo--jx, t/wjx 
izmti^mo^mcommmti^mif^Tcommm^t^m^-y 

XhL y^l/-y 3 yil r^3"UX'A^A>r^®.y'S»EWiA^A>r^ffl 

^tzm2cr)mtmmmmmmmt . s^wi^-o^t fcfflv^jre&^y^j^ 

tTUff^ti^o ys jlv- z/a>im\&. sNRmtA^hmxhitAzmb^. 

S^^-fix^O^J: OffifLT^Sit &^L!t. 01 2T1±, SNR«I^1 0 d 
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[0105] 

5.SN R OSoJIffii 1 0 d B Tfo 0 , FJrMiSff -^0|«^(± 0 gf'J, 0 . T^mt^fff) 
Wim (445 J gTfc5t§^ o ;WxSa>-^HyfiN=50EIS^ T*f)Ml £ 1 0 
0 omtSfrLTfrfctot. Xf77S2 2 OA^-^T'J>l>^fJ|[IliEN g N R (i, 2 5 

ciss^^t^s. iii 3co^mi. «iuoN s N R nteoK^ia(±. 7>v3vxj*yj 
^^m^fziwmy yy^wxmz x h w^mmwsmtk t mm mt-cmz. 

2 7 ) <?xvb 9 izmmmim ( *r ■/ r s 2 6 ) 3*1.1, „ 

[0106] 

05<7)^T'yTS2 5^L£^ttJ±l 0 d B izm^flltzib, TM'JXAN^y 

■f 4 mfmMmm^ri^ 4 ^mytzmmmmmTM&ti^yr^^ai. m 

^^yxK^hjy&imi-htz^zim^hh^^y^-^tjmm^tii, mi 3cox 
57(;fe^t, 7)vi y xa ^A'yf 4 avatEMii^M - ^ £fflv ^jgjspjfjp^ 

iCffiliSI RffiMi»TU ^WftmaCK5fiLTililSjffiffir;k3"UXA«S I R 

ftjjimzmmtt x o ^iin\ii\a)tz^ht . 

[0107] 

iDlilt^S. L^L^t, ]ilI^5y^"A^a(iftii&JBd&i5t"^l6T"(±^^;t 

a>&, rivd^x^A^yT^mmMMkyA^yTAimytzmmmmmi. m 
mmimiz x s jtjE$ij»pit5 t'sn-eti^ < , * tot to , *muz& & m 2 nmmmm 

COT/1 3 'J XA(iffi<50 1 CO j; 0 !> „ 

[0108] 

1 1 vmmmiztivxii. mmmmzmmMWcotztbco y 7? ? yxut 
toi>/sto«atEwat u ^ti&jiTvt &i> x -5 1 y r ? ?yx\? wuo&as&n-g 

[0109] 

W±crMlLLymmfMziiyX\±, El5«XT-y7°S 2 1 tfe^TIHI^^y^AfSS 
l»DJJi3ijsE$ij0^II^MTL^H5«XT-yrs 2 7 tfe^Tli^^y^AfSS 

m%z<&fflmmmzmiKmzmffik$m^x hxw 

[0110] 

=5r*s. ^myy^mmmtztiyxiz, w^^mmv^h » 
< i ) muz. >jT7?yxK7v>ic7M^mnmx ( 1 ) mm. m^xr^ry 
Ti-mmioo^^^~ryTi-^mzthb%m7y^yx^Y)V) ci-.tft 
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an) mM^titzmmm^iimmzmnti ztizi*). ] jt?? >xk? hiuz 

dv) Mm^h^mmmzmfi,mmmmmm&)L^^m miao. 9) a±x% 
tut. mm&miti?>fctK^vT7?>z.<7h>itt&tiK No-c$>tn$. xt^r 
(ii) izm^xm^mm- » 

[0111] 

<#WJ 7? 12-1 12-6 fc*f 2oW«) ^ftH^ 

(iv) »w-?n^im^w^hu xf'?7' (ii) [zm-oxm^m 
vm-t. zvmmumiz. mmmfkmm^v^^m an mo. 9 ) &nz%& 

[0112] 

^mzm^xii, muMityxfj* wtftwxv^br y f-fos^ito v vt $r£ & 
mzatfMm*i>tzt>t» 

[0113] 

[Hi] ^wmmicrmmmizmTu-Ty^i-fMwmwfmmz^y'v-y? 

mxhh„ 

[02] tmmm,{zmrv-ry^rm,ioommmm^^wmmxhh, 

[03] 01tOBJE0J«3>'bn-5 2O^fft-|>, >iy^ ^mv^iz 

[04] l^lOjiJ£$[|fP^ayfo-7 2 0^ff-rs. ffliEiia^A>f--f^.ffli* 
[05] *^wm2»j|^!ilt«Sri'-T>r^«iJltlSISt*3^T, BlEftJM 

[06] m5crM}Xyyy^mmmz^imm&\mmMS2ii / z^h^-7'jv~i-yi 

[07] 0 5 ^ftm^Effit j; im i ^3i«$ra»s 2 6 ^zm^ry^-i-y^ty 
-a—f^-Y^m i ogfrfrr&s . 

[08] 0 5 oMUmmzi: hW, 1 ^3t«$ra»S 2 6 ^1,-9-7"^— 
n-f- * - b OS? 2 Ogp#T* 5 o 

[ 09 ] 0 5 y y^mmmz xhm r z ^mm\'mm s 2 7 1 $ s f - y 
[0io] ^m^mi^mmmmmiyi^y-yay j imTh-ox, smmw* 
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[Bin ^mmmi^mmfmzm^* av-y 3 yatint, stEMi^^ 
[013] *i&BH«iS2osaftjemiKffis^sav-^3ytga , cj)oT. r>wjxj*y 

it I., KffillIScn(;SttSTl'-7>'r^»JfflSIS«ffl^S I R^t^77tl)l.. 
[ft^tra] 
[0114] 

AO-MMH 1 . 
A1J^A6-^MJ»H\ 
l"-etWtMH#s (LNA) . 

2-^y3y^-; (D/c) , 

1 1 -mmfc. 

1 2- ijsi 

i 3- | jr^^yxif-7';M ; E | j, 
i oo-Twryftm. 
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(29) 
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[013] 




(30) 
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cmmm an m 

(72)»HJ# # 

Tmmmmmw%&-T a 2 #«& 2 f*^±ffli§m»»fi«gie«?3T^HiTrt 

F?-A(##) 5J020 AA03 BA02 BA04 BC08 DA03 DA10 

5J021 AA01 AB02 BA02 CA01 DB01 FA04 GA02 GA06 GA08 HA05 
HA10 

5K059 CC04 DD10 DD31 DD39 



